Proteoglycan synthesis by fibroblast cultures initiated from regions of adult bovine tendon subjected to different mechanical forces.
Fibroblast cultures were initiated from two distinct regions of the adult bovine deep flexor tendon and synthesis of 35S-labeled proteoglycans by these cultures was investigated. The proximal/tensional region of the tendon was composed of linearly arranged dense collagen bundles, and its glycosaminoglycan hexosamine content was only 0.2% of the dry weight of the tissue. The proteoglycans of this region were predominantly small (Kav = 0.5 on Sepharose CL-4B). Cells placed into culture from this region attached to the substratum readily, and the radiolabeled proteoglycans from these cultures were 90% small proteoglycans. In a more distal region of the tendon that is subjected to compressive forces, the collagen was arranged as a network of fibrils separated from each other by a matrix that stained intensely with Alcian blue. The glycosaminoglycan content of this compressed region was up to 5-fold higher than in the proximal region, and as much as 50% of the proteoglycans were large molecules (eluted from Sepharose CL-4B in the Vo). Cells placed into culture from the distal/compressed region did not attach to the substratum as readily as those from the proximal region and were characterized by the presence of numerous cytoplasmic lipid inclusions. The [35S]proteoglycans synthesized by the distal tendon fibroblast cultures were divided into two approximately equal populations of large and small proteoglycans having elution characteristics similar to the proteoglycans extracted from this tissue. The distinct profiles of proteoglycan production were maintained by the cells in culture for several weeks, although eventually the amount of large proteoglycan synthesized by the distal tendon fibroblast cultures diminished. Both regions of tendon contained predominantly type I collagen, and collagen production was about 10% of the total protein synthesized by both cell cultures. These observations indicate that adult tendon fibroblasts in culture express stable synthesis of proteoglycan populations similar to those found in the region of tendon from which they were derived.